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Proposed Single-Family Dwelling
155 Otis Street
Hingham, Massachusetts

Project Summary

The project proponents, Dania and Peter Matheos, propose to construct a single-family
dwelling at 155 Otis Street in Hingham, Massachusetts. The proposed development
consists of demolition of an existing single-family dwelling, which has already occurred
and construction of a single-family dwelling with appurtenant driveway, and utilities.
The site will continue to be served by a municipal sewer service connection. The site is
located within the Residence A Zoning District as shown on the Town of Hingham Zoning
Map. The site development is shown on plans entitled “Minor Site Pian Review,
Proposed Single Family Home, 155 Otis Street in Hingham Massachusetts” prepared by
McKenzie Engineering Group, Inc., dated April 25, 2023. The parcel has frontage on Otis
Street to the south and is shown on the Hingham Assessor’s Map 39-0-16. The site is
bordered by developed residential zoned property to the east and west and by Hingham
Harbor to the north. Resource areas, including coastal bank, land subject to coastal
storm flowage, coastal beach and salt marsh are located at the northern boundary of
the site. The proposed project is a buffer zone project with no direct impacts to any of
the listed resource areas. This report contains calculations of stormwater runoff for the
pre-development and post-development conditions and includes the sizing of the
proposed drainage system and stormwater best management practices (BMPs).

Pre-Development Condition

The majority of the parcel consists of an existing (now demolished) single-family home
with moderate to steep sloping topography ranging from approximately 4 to 35 percent.
The site slopes from Otis Street at the southerly boundary of the property to Hingham
Harbor at the northerly property line.

The majority site is located within a Zone X, while the northerly edge of the site is within
Zone VE (El. 14) as shown on the current F.I.LR.M. No. 25023C0019) LOMR 15-01-0904P
dated of August 14, 2015.

Soils information was obtained from the Web Soil Survey website posted by the Natural
Resources Conservation Service (NRCS), (formerly known as the Soil Conservation
Service (SCS)0. The soils on the site are classified as Newport Loam, classified as
Hydrologic Soil Group C. Hydraulic conductivity is based on soil data from the
Geotechnical Report and values developed from Rawls, Brakensiek and Saxton, 1982,
Estimation of Soil Water Properties, Transactions of the American Society of Agricultural
Engineers, vol.25, no. 5.



In both the pre-development and post-development stormwater analysis, the
watershed area analyzed 38,156 square feet consisting of the subject parcel to be
developed. Refer to Pre-Development Watershed Plan No. WS-1 for a delineation of
drainage subareas for the pre-development design condition found in Appendix A.

Post-Development Condition

In the post-development condition, stormwater analysis watershed areas were analyzed
for purposes of designing permeable paver patio to accommodate runoff from the roof
of the proposed house. The objective in designing the proposed drainage facilities for
the project was to maintain existing drainage patterns to the extent practicable and to
ensure that the post-development rates of runoff are as near to pre-development rates
as practicable. Refer to Standard 2 of the for Compliance with Stormwater
Management Standards. Also refer to Proposed Watershed Delineation Plan No, WS-2
for a delineation of post-development drainage subareas. The design point for the post-
development design condition corresponds to the pre-development design condition
and is shown on Plan No. WS-2. Refer to Appendix B for the Stage Storage Curves and
the TR-20 computer results for the storage characteristics of the detention and
infiltration facilities. As the project abuts and directs runoff to a coastal waterbody
(Hingham Harbor), attenuation of peak rates of runoff is not required under the DEP
Stormwater Management Regulations

Stormwater Best Management Practices (BMP’s)

Under the DEP Stormwater Management Regulations, development of a single-family
home is exempt. However, the system utilizes Best Management Practices (BMPs)
including a permeable paver patio to provide recharge and some attenuation.

Erosion and Sedimentation Controls

Compost filter tube (Silt sock) erosion control barriers will be placed at the fimit of work
prior to the commencement of any construction activity. The integrity of the silt sock
will be maintained by periodic inspection and replacement as necessary. The silt sock
will remain in place until the project is complete.



Compliance with Stormwater Management Standards

The project is not required to meet Standard 2 — Peak Rate Attenuation —as it
discharges to land subject to coastal storm flowage. Single Family Home construction is
exempt from meeting all standards of the Stormwater Management Handbook.

Standard 1 — No New Untreated Discharges

Under the DEP Stormwater Management Regulations, development of a single-family
home is exempt. However, the site development is designed so that new stormwater
conveyances do not discharge runoff into, or cause erosion to, wetlands.

Standard 2 — Peak Rate Attenuation

Under the DEP Stormwater Management Regulations, development of a single-family
home is exempt. However, the SMB requires peak rate attenuation equal to or less than
pre-development rates. In the pre-development and post-development stormwater
analysis, the watershed area analyzed 38,156 square feet consisting of the subject
parcel to be developed and small offsite tributary areas. Refer to Existing Watershed
Delineation Plan WS-1 for a delineation of drainage subareas for the pre-development
design condition and refer to Post-Development Watershed Delineation Plan WS-2 for a
delineation of drainage subareas for the post-development design condition.

The SCS Technical Release 20 (TR-20) Program for Project Formulation Hydrology
developed by the Soil Conservation Service (SCS} was employed to develop pre and
post-development peak flows.

Drainage calculations were performed by employing the SCS TR-20 Methods for the 2,
10, 25, and 100-year Type !l storm events. Refer to Appendix A and B for computer
results. The stormwater systems were designed to accommodate peak flows generated
by a 100-year storm event.

The peak rates of runoff are as follows:

Pre-Development vs. Post-Development Peak Rates of Runoff

2 Year Storm 10 Year Storm 25 Year Storm 100 Year Storm
Design (3.41 Inches) (5.22 Inches) (6.35 Inches) {8.10 Inches)
Point

Exist. Prop. Exist. ; Prop. | Exist. | Prop. Exist. Prop.
{CFS) {CFS) {CFS) (CFS) | (CFS) | (CFS) {CFS) {CFS}

DP-1 1.57 i72 3.10 3.28 4.10 4.28 5.65 5.84




Pre-Development vs. Post-Development Volumes

2 Year Storm 10 Year Storm 25 Year Storm 100 Year Storm
Design {3.40 Inches) {5.60 Inches) (6.24 Inches) {8.76 Inches)
Point

Exist. Prop. Exist. Prop. | Exist. | Prop. Exist. Prop.
{Cu-ft) | (Cu-ft) | (Cu-ft) | (Cu-ft) | (Cu-ft) | (Cu-ft) | (Cu-ft) | (Cu-ft)

DP-1 4,997 | 5,433 | 9,811 | 10,418 | 13,032 | 13,705 | 18,184 | 18,934

A comparison of the pre-development and post-development peak rates of runoff and
volumes indicates that the peak rates of runoff and volumes for the post-development
condition will increase at DP-1 for all storm events. However, because the site
discharges to land subject to coastal storm flowage (Hingham Harbor), compliance with
Standard 2 is not required.

Standard 3 — Groundwater Recharge

Under the DEP Stormwater Management Regulations, development of a single-family
home is exempt. However, groundwater recharge will be increased as a result of the
project as runoff will be infiltrated by a permeable paver patio with capacity to store in
excess of the required recharge volume for discharge into the underlying soil.

Standard 4 — Water Quality

Under the DEP Stormwater Management Regulations, development of a single-family
home is exempt.

Standard 5 — Land Use with Higher Potential Pollutant Loads {(LUHPPL)

Under the DEP Stormwater Management Regulations, development of a single-family
home is exempt. However, The proposed project does not include land uses with higher
potential pollutant loads. Not Applicable.



Standard 6 — Critical Areas

Under the DEP Stormwater Management Regulations, development of a single-family
home is exempt. However, The proposed project does not discharge to any critical
areas. Not Applicable.

Standard 7 - Redevelopments and Other Projects Subiject to the Standards only to the
maximum extent practicable

Under the DEP Stormwater Management Regulations, development of a single-family
home is exempt. Not Applicable.

Standard 8 — Construction Period Pollution Prevention and Erosion and Sedimentation
Control

The project will not require a NPDES Construction General Permit.

Standard 9 — Operation and Maintenance Plan

Under the DEP Stormwater Management Regulations, development of a single-family
home is exempt.

Standard 10 — Prohibition of lllicit Discharges

Under the DEP Stormwater Management Regulations, development of a single-family
home is exempt. However, No illicit discharges are anticipated on site.
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Shoreline

Routing Diagram for 222-226 PRE
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222-226 PRE

Prepared by MCKENZIE ENGINEERING GROUP, INC. Printed 5/9/2023
HydroCAD® 10.10-7b s/n 00452 © 2022 HydroCAD Software Solutions LLC Page 2

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-yr Storm Type Il 24-hr Default 24.00 1 341 2
2 10-yr Storm Type Il 24-hr Default 2400 1 522 2
3 25-yr Storm Type Il 24-hr Default 24.00 1 6.35 2
4  100-yr Storm  Type Il 24-hr Default 24.00 1 8.10 2



222-226 PRE

Prepared by MCKENZIE ENGINEERING GROUP, INC.
HydroCAD® 10.10-7b s/n 00452 © 2022 HydroCAD Software Solutions LLC

Printed 5/9/2023
Page 3

Area Listing (all nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)
28,224 74 >75% Grass cover, Good, HSG C (S1)
562 96 Gravel surface, HSG C (S1)
4,792 98 Paved parking, HSG C (S1)
4,578 98 Roofs, HSG C (S1)
38,156 80 TOTAL AREA



222-226 PRE

Prepared by MCKENZIE ENGINEERING GROUP, INC.
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Soil Listing (all nodes)

Area Soil Subcatchment

(sq-ft) Group Numbers
0 HSG A
0 HSG B

38,156 HSG C S1
0 HSG D
0 Other

38,156 TOTAL AREA



222-226 PRE
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Su
(sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft) (sg-ft)y Cover Nu
0 0 28,224 0 0 28,224  >75% Grass
cover, Good
0 0 562 0 0 562 Gravel surface
0 0 4,792 0 0 4,792 Paved parking
0 0 4,578 0 0 4,578 Roofs
0 0 38,156 0 0 38,156 TOTAL AREA



222-226 PRE Type Ill 24-hr 2-yr Storm Rainfall=3.41"

Prepared by MCKENZIE ENGINEERING GROUP, INC. Printed 5/9/2023
HydroCAD® 10.10-7b s/n 00452 © 2022 HydroCAD Software Solutions LLC Page 6

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentS1: (Subcatchment1) Runoff Area=38,156 sf 24.56% Impervious Runoff Depth=1.57"
Tc=6.0 min CN=80 Runoff=1.57 cfs 4,977 cf

Reach DP-1: Shoreline Inflow=1.57 cfs 4,977 cf
Outflow=1.57 cfs 4,977 cf

Total Runoff Area = 38,156 sf Runoff Volume = 4,977 cf Average Runoff Depth = 1.57"
75.44% Pervious = 28,786 sf 24.56% Impervious = 9,370 sf



3.41"
Page 7

Printed 5/9/2023

dt=0.05 hrs

72.00 hrs,

0.00-

Type Il 24-hr 2-yr Storm Rainfall

4,977 cf, Depth= 1.57"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

3.41"

Subcatchment S1: (Subcatchment 1)

(ft/sec)

>75% Grass cover, Good, HSG C

80 Weighted Average
24 .56% Impervious Area

Summary for Subcatchment S1: (Subcatchment 1)
75.44% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

96 Gravel surface, HSG C

1.57cfs @ 12.10 hrs, Volume
98 Paved parking, HSG C

CN  Description
98 Roofs, HSG C

74

Area (sf)
4,578
4,792

562
28,224
38,156
28,786

9,370
Tc Length
(feet)

(min)

Routed to Reach DP-1 : Shoreline
6.0

HydroCAD® 10.10-7b s/n 00452 © 2022 HydroCAD Software Solutions LLC

Prepared by MCKENZIE ENGINEERING GROUP, INC.

Runoff by SCS TR-20 method, UH
Type lll 24-hr 2-yr Storm Rainfall

222-226 PRE

Runoff
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=3.41"

Type Il 24-hr 2-yr Storm Rainfall

222-226 PRE
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Summary for Reach DP-1: Shoreline

for 2-yr Storm event

4,977 cf

38,156 sf, 24.56% Impervious, Inflow Depth = 1.57"

1.57cfs@ 12.10 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

= 4,977 cf, Atten

1.57cfs @ 12.10 hrs, Volume

Outflow

0.00-72.00 hrs, dt=0.05 hrs / 3

Routing by Dyn-Stor-Ind method, Time Span

Reach DP-1: Shoreline

Hydrograph

H Inflow
O Outflow

-1

(sy0) moy4

0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

Time (hours)



222-226 PRE Type Il 24-hr 10-yr Storm Rainfall=5.22"

Prepared by MCKENZIE ENGINEERING GROUP, INC. Printed 5/9/2023
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentS1: (Subcatchment1) Runoff Area=38,156 sf 24.56% Impervious Runoff Depth=3.09"
Tc=6.0 min CN=80 Runoff=3.10 cfs 9,811 cf

Reach DP-1: Shoreline Inflow=3.10 cfs 9,811 cf
Outflow=3.10 cfs 9,811 cf

Total Runoff Area = 38,156 sf Runoff Volume = 9,811 cf Average Runoff Depth = 3.09"
75.44% Pervious = 28,786 sf 24.56% Impervious = 9,370 sf
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dt=0.05 hrs

3.09"

0.00-72.00 hrs,

Type Il 24-hr 10-yr Storm Rainfall

9,811 cf, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.22"

Subcatchment S1: (Subcatchment 1)

(ft/sec)

>75% Grass cover, Good, HSG C

80 Weighted Average
24 .56% Impervious Area

Summary for Subcatchment S1: (Subcatchment 1)
75.44% Pervious Area

(ft/ft)

Slope Velocity Capacity Description

3.10cfs @ 12.09 hrs, Volume
98 Paved parking, HSG C
96 Gravel surface, HSG C

CN  Description
98 Roofs, HSG C

74

Area (sf)
4,578
4,792

562
28,224
38,156
28,786

9,370
Tc Length
(feet)

(min)

Routed to Reach DP-1 : Shoreline
6.0

HydroCAD® 10.10-7b s/n 00452 © 2022 HydroCAD Software Solutions LLC
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 10-yr Storm Rainfall

222-226 PRE

Runoff

\\‘\Lrﬂ\‘f‘f”‘":n‘o:” \\\\\\\\\\\ N
- S NP Onx=0 =
“““ <+ N © = ¢ mm o
N0 =™ ” §
“““ Ln;a1\4n‘nw‘_ﬁ‘nm‘nu“m“““““ wm
“““ ""89ho_n_u -3
“““ #nv\hm‘av‘_r‘mw‘Au““‘f“““““ - S
\\\\\ Lp\n\“_ar\e,\e\T\\\\L\\\\\\\\\\\ mlm
“““ >2=8E€EAa @ N
c O = | 0

TR S u,f | m6
“““ T ‘An‘mw‘ﬂm““““ﬁ“““““ 0
\\\\\ T T~ . ol e ”|4
mﬁvn ““““ . o
- o ¥ s S =
1 vt~ = ,R | 2l
N 7 - R =
=K o ___ | ©
“““ 2 e N3
“““ e Ny
| ~ | | m4
“““ o NE
\\\\\ e w%
“““ e NS
“““ R T \ 2=
T e T o
R R EaRREEEEE e e 3
R R - -8
R T e e - &
I R SRR R N
“““ S e S \\ | 1
“““ Y \ | 3
\\\\\ T i e mlw
“““ e 3
. | | | WM
_W/ \\\\\ M/Jl\ﬁ\/\\//// 2
T S o

8

(sy0) moy4

Time (hours)



=5.22"

Type Il 24-hr 10-yr Storm Rainfall

222-226 PRE

Printed 5/9/2023
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Summary for Reach DP-1: Shoreline

for 10-yr Storm event

9,811 cf

38,156 sf, 24.56% Impervious, Inflow Depth = 3.09"

3.10cfs @ 12.09 hrs, Volume
3.10cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

9,811 cf, Atten

Outflow

0.00-72.00 hrs, dt=0.05 hrs / 3

Routing by Dyn-Stor-Ind method, Time Span

Reach DP-1: Shoreline

Hydrograph

H Inflow
O Outflow

(sy0) moy4
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222-226 PRE Type Il 24-hr 25-yr Storm Rainfall=6.35"

Prepared by MCKENZIE ENGINEERING GROUP, INC. Printed 5/9/2023
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentS1: (Subcatchment1) Runoff Area=38,156 sf 24.56% Impervious Runoff Depth=4.10"
Tc=6.0 min CN=80 Runoff=4.10 cfs 13,032 cf

Reach DP-1: Shoreline Inflow=4.10 cfs 13,032 cf
Outflow=4.10 cfs 13,032 cf

Total Runoff Area = 38,156 sf Runoff Volume = 13,032 cf Average Runoff Depth = 4.10"
75.44% Pervious = 28,786 sf 24.56% Impervious = 9,370 sf



APPENDIX B

Post-Development Condition



SOIL KEY

SOIL CLASSIFICATION | DESCRIFTION

HYDROLOGIC SOIL GROUP )

J25E

HEWPORT LDAM

752

BEACHES, BOULDERS, TIOAL FLATS

LEGEND

N e EE WATERSHED DIVDE
e e e TME OF CONCENTRATION FLOW PATH
DP-1  oeex pont
S1 SUBCATCHNENT
pi e
e s SO0 TYPE DOUNDARY

325E  souusp uir swoo

HEG.C  HROOOC SOL GROUP DESIGNATION

- .
.

Al O
~

~
-~ =~ 3 &

e\ :\\;“ o (.
N N\ prop 2em e

8/ . RETANING WALL
[, ™ e L

PROP. PERMEABLE PAVER PATIO

PROP RETANING WALL
TOR OF WALL EL. VARES

PROP CEM COMC.
SIOFWALKSTAIRS

FROP CAFE GO BEGM
PROP. BIT, CONC BHIVEWAY
-~

-~
-

g 10 20

9 LS .
-2 .
\\ \\ e \\‘\\‘\ “von ),
\ g « & DR VRN b
~ N N ~ . N~ &,
~

S
ot .
" " oo N
1 PROp. gurbos« o™
4 N
NS ’._,/ 8 FIFLDSTONE ‘L\ T agf
S ARG 7 PROP. suBSORFACE
AR 7/‘- !

PROR. STARSS . INFILTRATION STSYEM- -

POl RECONSTRUCTED N AN

-~ FIELCSTONE REF WAL
- -~ - .

EXIAT TRENCH DRAN
PROP CAPE COD BERM
PROP. GEM CONG. SIDEWALK

PROF RETAINING WALL
PROP CEM, GONC SIDEYWALK

-~
-~

-~
-~

SCALE: 1" = 20
80

~

-~
-

©) NCKENZE ENGINEERIKG GROUP, INC.

i
E

)
PREPARED BY:

MCKENZIE

ENGINEERING GQRCLUP
Asainigpi Office Park

{ASSESSOR PARCEL 39-0-16)

165 OTIS STREET
HINGHAM, MASSACHUSETTS

PROPOSED SINGLE
FAMILY HOME

PROFESSIONAL ENGINEER:

/3]
&
s o
§ w
D
g |2
2k:  |E
=
ey =
g gl o
3T L
Q. B o
DRAWN BY: AK
DESIGNED BY. AJC
CHECKED BY: BCM
APPROVED BY. BCN
DATE: APRIL 25, 2023
SCALE: 1"=20"
PROVECT NO. 222-228
DWG. TIME:
POST-DEVELOPMENT
WATERSHED PLAN
DWG. NO:

WS-2

MDY PRIT PRSI T3 128 MATHEDE

150 OTS STRELT MAGHAN WG \J21- 208 Made-BEV O117210W0



Reach

(Subcatc|hment 1)

DP-1

Shoreline

Routing Diagram for 222-226 POST-FINAL
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222-226 POST-FINAL
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Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-yr Storm Type Il 24-hr Default 24.00 1 341 2
2 10-yr Storm Type Il 24-hr Default 2400 1 522 2
3 25-yr Storm Type Il 24-hr Default 24.00 1 6.35 2
4  100-yr Storm  Type Il 24-hr Default 24.00 1 8.10 2



222-226 POST-FINAL
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Area Listing (all nodes)

Area CN Description
(sg-ft) (subcatchment-numbers)

25,400 74 >75% Grass cover, Good, HSG C (S1)
9,190 98 Paved parking & Roof, HSG C (S1)
3,566 96 Paver surface, HSG C (S1)

38,156 82 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment

(sq-ft) Group Numbers
0 HSG A
0 HSG B

38,156 HSG C S1
0 HSG D
0 Other

38,156 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Su
(sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft) (sg-ft)y Cover Nu
0 0 25,400 0 0 25,400 >75% Grass
cover, Good
0 0 9,190 0 0 9,190 Paved parking &
Roof
0 0 3,566 0 0 3,566 Paver surface

0 0 38,156 0 0 38,156 TOTAL AREA
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Prepared by MCKENZIE ENGINEERING GROUP, INC. Printed 5/9/2023
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentS1: (Subcatchment1) Runoff Area=38,156 sf 24.09% Impervious Runoff Depth=1.71"
Tc=6.0 min CN=82 Runoff=1.72 cfs 5,433 cf

Reach DP-1: Shoreline Inflow=1.72 cfs 5,433 cf
Outflow=1.72 cfs 5,433 cf

Total Runoff Area = 38,156 sf Runoff Volume = 5,433 cf Average Runoff Depth =1.71"
75.91% Pervious = 28,966 sf 24.09% Impervious = 9,190 sf



=3.41"

Printed 5/9/2023

Page 7

0.05 hrs

dt

72.00 hrs,

0.00-

Type Il 24-hr 2-yr Storm Rainfall

5,433 cf, Depth= 1.71"

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

3.41"

Subcatchment S1: (Subcatchment 1)

(ft/sec)

>75% Grass cover, Good, HSG C

82 Weighted Average
24.09% Impervious Area

Summary for Subcatchment S1: (Subcatchment 1)
75.91% Pervious Area

(ft/ft)

98 Paved parking & Roof, HSG C
Slope Velocity Capacity Description

1.72cfs @ 12.09 hrs, Volume
96 Paver surface, HSG C

CN  Description
74

9,190
3,566
25,400
38,156
28,966
9,190
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Routed to Reach DP-1 : Shoreline

Runoff

Runoff by SCS TR-20 method, UH

Type lll 24-hr 2-yr Storm Rainfall

Area (sf)

n_nu,./U

|

e <
S
S—1

6.0

(sy0) moy4



=3.41"

Type Il 24-hr 2-yr Storm Rainfall
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Printed 5/9/2023
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Summary for Reach DP-1: Shoreline

for 2-yr Storm event

38,156 sf, 24.09% Impervious, Inflow Depth = 1.71"

1.72cfs @ 12.09 hrs, Volume
1.72cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

5,433 cf

0.0 min

0%, Lag=

5,433 cf, Atten

Outflow

0.00-72.00 hrs, dt=0.05 hrs / 3

Routing by Dyn-Stor-Ind method, Time Span

Reach DP-1: Shoreline

Hydrograph

O Outflow

H Inflow

(sy0) moy4

0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

Time (hours)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentS1: (Subcatchment1) Runoff Area=38,156 sf 24.09% Impervious Runoff Depth=3.28"
Tc=6.0 min CN=82 Runoff=3.28 cfs 10,418 cf

Reach DP-1: Shoreline Inflow=3.28 cfs 10,418 cf
Outflow=3.28 cfs 10,418 cf

Total Runoff Area = 38,156 sf Runoff Volume = 10,418 cf Average Runoff Depth = 3.28"
75.91% Pervious = 28,966 sf 24.09% Impervious = 9,190 sf



5.22"

Page 10

Printed 5/9/2023
0.05 hrs

, dt

3.28"

72.00 hrs

0.00-

Type Il 24-hr 10-yr Storm Rainfall

10,418 cf, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

5.22"

Subcatchment S1: (Subcatchment 1)

(ft/sec)

>75% Grass cover, Good, HSG C

82 Weighted Average
24.09% Impervious Area

Summary for Subcatchment S1: (Subcatchment 1)
75.91% Pervious Area

(ft/ft)

3.28 cfs @ 12.09 hrs, Volume

98 Paved parking & Roof, HSG C

96 Paver surface, HSG C

Slope Velocity Capacity Description

CN  Description
74

9,190

3,566

9,190
(feet)
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Area (sf)
25,400
38,156
28,966

Tc Length

(min)

Routed to Reach DP-1 : Shoreline
6.0

HydroCAD® 10.10-7b s/n 00452 © 2022 HydroCAD Software Solutions LLC

Prepared by MCKENZIE ENGINEERING GROUP, INC.

222-226 POST-FINAL
Runoff by SCS TR-20 method, UH
Type lll 24-hr 10-yr Storm Rainfall

Runoff

(sy0) moy4

Time (hours)
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Type Il 24-hr 10-yr Storm Rainfall
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Summary for Reach DP-1: Shoreline

for 10-yr Storm event

10,418 cf

38,156 sf, 24.09% Impervious, Inflow Depth = 3.28"

3.28 cfs @ 12.09 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag=

= 10,418 cf, Atten

3.28 cfs @ 12.09 hrs, Volume

Outflow

0.00-72.00 hrs, dt=0.05 hrs / 3

Routing by Dyn-Stor-Ind method, Time Span

Reach DP-1: Shoreline

Hydrograph

H Inflow
O Outflow
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentS1: (Subcatchment1) Runoff Area=38,156 sf 24.09% Impervious Runoff Depth=4.31"
Tc=6.0 min CN=82 Runoff=4.28 cfs 13,705 cf

Reach DP-1: Shoreline Inflow=4.28 cfs 13,705 cf
Outflow=4.28 cfs 13,705 cf

Total Runoff Area = 38,156 sf Runoff Volume = 13,705 cf Average Runoff Depth = 4.31"
75.91% Pervious = 28,966 sf 24.09% Impervious = 9,190 sf



6.35"

Page 13

Printed 5/9/2023
0.05 hrs

, dt

4.31"

72.00 hrs

0.00-

Type Ill 24-hr 25-yr Storm Rainfall

13,705 cf, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

6.35"

Subcatchment S1: (Subcatchment 1)

(ft/sec)

>75% Grass cover, Good, HSG C

82 Weighted Average
24.09% Impervious Area

Summary for Subcatchment S1: (Subcatchment 1)
75.91% Pervious Area

(ft/ft)

428 cfs@ 12.09 hrs, Volume

98 Paved parking & Roof, HSG C

96 Paver surface, HSG C

Slope Velocity Capacity Description

CN  Description
74

9,190

3,566

9,190
(feet)

“““ - e e N
“““ < ‘F‘S“ﬁ‘ﬂl“m”‘z11‘”1111 -.m
“““ < 3%%3mm o

N © < o ” g
“““ a N1 NS
“““ ==womO T N3
\\\\\\ n,.? D == E o

o n g0 | <
“““ >=s ok N8
\\\\\ Fsegegg Nt
“““ ﬁRAmmjfféff‘%
\\\\\\ T . | - e ”|4

| mw o n | | ml_._,n/_u
\\\\\\J\\o \Q\V\U\\J \\\\\\\\ - - - -~ m5
R R ~ I = i A SRR -3
W S0 R e £
S =K e o o o
“““ o~ N R R \
“““ B - - T \ N

| N | | | m4
“““ N
\\\\\\ 44— - - == = === — = === - — = = = MI%
“““ N8
“““ o N
B EETEEEE R S S )
S AORREEEE R oo SRR -3
IREREEEEEEEEE R R SRR 2
IRRRREEEEEEEEE R RS R 8
I RS SRR SRR N
“““ A \ [
“““ N
\\\\\\ - == = — == — = = — = == == = — = — WIMW
“““ e .\ A 2
- | | | | m|4
_w/// /,// o
R R S o
R B N E o

6

Area (sf)
25,400
38,156
28,966

Tc Length

(min)

Routed to Reach DP-1 : Shoreline
6.0

HydroCAD® 10.10-7b s/n 00452 © 2022 HydroCAD Software Solutions LLC

Prepared by MCKENZIE ENGINEERING GROUP, INC.

222-226 POST-FINAL
Runoff by SCS TR-20 method, UH
Type lll 24-hr 25-yr Storm Rainfall

Runoff

(sy0) moy4

Time (hours)
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Type Ill 24-hr 25-yr Storm Rainfall
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Summary for Reach DP-1: Shoreline

for 25-yr Storm event

13,705 cf

38,156 sf, 24.09% Impervious, Inflow Depth = 4.31"
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0.0 min

0%, Lag=

= 13,705 cf, Atten

428 cfs@ 12.09 hrs, Volume

Outflow

0.00-72.00 hrs, dt=0.05 hrs / 3

Routing by Dyn-Stor-Ind method, Time Span

Reach DP-1: Shoreline

Hydrograph

H Inflow
O Outflow

--T-

(sy0) moy4

0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

Time (hours)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

SubcatchmentS1: (Subcatchment1) Runoff Area=38,156 sf 24.09% Impervious Runoff Depth=5.95"
Tc=6.0 min CN=82 Runoff=5.84 cfs 18,934 cf

Reach DP-1: Shoreline Inflow=5.84 cfs 18,934 cf
Outflow=5.84 cfs 18,934 cf

Total Runoff Area = 38,156 sf Runoff Volume = 18,934 cf Average Runoff Depth = 5.95"
75.91% Pervious = 28,966 sf 24.09% Impervious = 9,190 sf



8.10"

Page 16

Printed 5/9/2023
0.05 hrs

, dt

5.95"

72.00 hrs

0.00-

Type Il 24-hr 100-yr Storm Rainfall

18,934 cf, Depth

Direct Entry,

Hydrograph

(cfs)

SCS, Weighted-CN, Time Span

=8.10"

Subcatchment S1: (Subcatchment 1)

(ft/sec)

>75% Grass cover, Good, HSG C

82 Weighted Average
24.09% Impervious Area

Summary for Subcatchment S1: (Subcatchment 1)
75.91% Pervious Area

(ft/ft)

5.84 cfs @ 12.09 hrs, Volume

98 Paved parking & Roof, HSG C

96 Paver surface, HSG C

Slope Velocity Capacity Description

CN  Description
74

9,190

3,566

9,190
(feet)
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Area (sf)
25,400
38,156
28,966

Tc Length

(min)

Routed to Reach DP-1 : Shoreline
6.0

HydroCAD® 10.10-7b s/n 00452 © 2022 HydroCAD Software Solutions LLC
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Runoff by SCS TR-20 method, UH
Type lll 24-hr 100-yr Storm Rainfall

222-226 POST-FINAL

Runoff

(sy0) moy4

Time (hours)
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0.0 min

for 100-yr Storm event

0%, Lag

Type Il 24-hr 100-yr Storm Rainfall

18,934 cf
18,934 cf, Atten

0.00-72.00 hrs, dt=0.05 hrs / 3

Reach DP-1: Shoreline
Hydrograph

Summary for Reach DP-1: Shoreline

38,156 sf, 24.09% Impervious, Inflow Depth = 5.95"

5.84 cfs @ 12.09 hrs, Volume
5.84 cfs @ 12.09 hrs, Volume

H Inflow
O Outflow
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Routing by Dyn-Stor-Ind method, Time Span

Inflow Area
Inflow
Outflow

0 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72

(sy0) moy4

Time (hours)



